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(54) METHOD AND DEVICE FOR CONTROLLING FLUIDITY OF FLOATING PARTICLE 



(57)Abstract: 

PURPOSE: To apply a laser emission pressure to the fluidity control 
of floating particles in gas, liquid and vacuum and prevent an 
unnecessary film from forming in vacuum vapor deposition by 
controlling the strength distribution in cross section and emission 
direction of laser beam. 

CONSTITUTION: Fine particles 1, 6 are trapped along a most 
significant strength positions A, C or a least significant strength 
position B by controlling the strength distribution in cross section 
and emission direction of laser beam, and thereby the fluidity of 
floating particles is controlled according to each optical axis. 
Further, based on this principle, the optical path and strength 
distribution in cross section of the laser beam 2 are adjusted for the 
transport and positioning of fine particles. Thus it is possible to 
realize the fluidity control of fine particles, for example, the control 
of a direction where the particles are vapor-deposited using a 
vacuum evaporation device and the local piling of metal fine 
particles for circular pattern rectification. 
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* NOTICES * 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While transmitting the laser beam which has optical predetermined intensity distribution in the 
location which carries out space processing of the light from a laser light source, and performs flow 
control of an object particle and constituting middle optical system An object particle is made to exist in 
this optical system. The configuration of these optical intensity distribution, The flow control approach 
of the suspended particle which changes as constitutes the adjustment device of middle optical system 
in which at least 1 person of the travelling direction of light and a convergence condition is changed 
according to the target position of an object particle and performs flow control of an object particle. 
[Claim 2] The flow control approach of the suspended particle according to claim 1 into which the 
intensity-distribution configuration in a cross section of a laser beam is suitably changed according to 
the optical property of an object particle and which comes to constitute middle optical system like. 
[Claim 3] The flow control approach of the suspended particle according to claim 2 which changes as 
shall adjoin the maximum field and it in the intensity-distribution configuration in a cross section of a 
laser beam, shall have the minimum field, makes a transparence particle the maximum field, makes the v 
trap of the reflexibility particle to the minimum field and carries out flow control of the particle. 
[Claim 4] claim 1 which changes as controls so that the expansion flux of light may connect a focus in 
the actuation target position of an object particle thru/or 3 — the flow control approach of the 
suspended particle any or a publication. 

[Claim 5] The residual tailing approach on the semi-conductor wafer which has the process which is the 
approach of removing optically the residual foreign matter on a semi-conductor wafer, carries out 
alignment of the focus to said foreign matter, irradiates convergence laser sheet light, holding minute 
spacing for said wafer front-face top, accelerates said foreign matter to the travelling direction of a 
laser beam, and is removed from a wafer, and changes. 

[Claim 6] the defective part of the circuit pattern of the wafer in which the semiconductor integrated 
circuit was formed — a conductor — the laser beam which supplies metal impalpable powder, carries 
out heating fusion and has doughnut-like cross-section light intensity distribution in said defective part 
in the approach of making pattern correction by the laser beam — irradiating — the inside of the optical 
path — a conductor — the correction approach of the circuit pattern which has the process which 
carries out flow supply of the metal powder, and is made to accumulate on a defective part, and changes, 
[Claim 7] The middle optical system for transmitting the laser beam which has optical predetermined 
intensity distribution in the location which carries out space processing of the light from a laser light 
source and this light source, and performs flow control of an object particle, It has a middle optical- 
system adjustment means to change at least 1 person of the configuration of these optical intensity 
distribution, the travelling direction of light, and a convergence condition according to the target position 
of an object particle. The flow control unit of the suspended particle which operates middle optical 
system and a middle optical-system adjustment means, makes and changes so that the configuration of 
these optical intensity distribution may be held along the direction where an object particle should be 
eliminated and this laser beam may be irradiated by the average speed and the reverse sense of a 
particle. 
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[Claim 8] In the membrane formation equipment which makes a membrane formation particle come flying 
and deposit on a predetermined substrate from the source of a particle predetermined within a vacuum 
chamber Parts other than the range which should be formed in said chamber according to the laser 
beam expansion flux of light irradiated by the coming-flying direction and reverse sense of the 
component particle formed ****, Membrane formation equipment which possesses the vacuum 
evaporation© prevention device which consists of a means to control the effectiveness of a component 
particle over parts other than the range which should impress the light pressure force and should form 
membranes to said component particle, and changes. 

[Claim 9] A laser light source is membrane formation equipment according to claim 8 which is equipped 
with two or more and changes according to the number of parts other than the range which should form 
membranes. 

[Claim 10] It constitutes from spatter membrane formation equipment which has the plasma which 
generated the above-mentioned membrane formation equipment on the substrate countered and 
arranged in the target material and target material which serve as a plasma generating means and the 
above-mentioned source of a particle at least, and said target. Claim 8 which has the means to which 
the space field of said substrate and plasma carries out incidence of the laser beam through a conical 
mirror, and a means to carry out incidence of the cross-section intensity distribution of said laser beam 
to the shape of a radiation ball center from the both ends of a substrate, and changes, or membrane 
formation equipment given in nine. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention applies the radiation pressure force generated by starting the flow 
control approach of the floating fine particle in mind, liquid, or a vacuum, and its equipment, especially 
irradiating a laser beam at a particle, and relates to the flow control approach of the floating fine particle 
which can give fixed directivity in a flow of a particle, and the dispersing direction, and its equipment. . 
[0002] 

[Description of the Prior Art] Conventionally, about migration control of the particle in a fluid, the fluid 
which the particle is distributing was made to generate a progressive wave fluid place, and migration of a 
particle and positioning were performed by this fluid movement as shown, for example in the Provisional- 
Publication-No. No. 214348 [ 63 to ] official report. Moreover, as migration control of the dielectric 
particle in the inside of a vacuum, the approach of constituting an electrode train and performing 
according to electric-field inclination is learned as shown, for example in the Provisional-Publication-No. 
No. 251874 [ 60 to ] official report. 
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[0003] On the other hand, about removal of needlessness minute objects, such as a dust particle, the 
approach of preventing adhesion of a dust particle in a semi-conductor substrate etc. is proposed by 
catching and transporting a particle by laser convergence light as shown, for example in the Provisional- 
Publication-No. No. 34439 [ 64 to ] official report. 
[0004] 

[Problem(s) to be Solved by the Invention] Since the flow control technique of the above-mentioned 
conventional particle carries movement of a fluid and operates a particle, it is inapplicable in a vacuum. 
Moreover, in order for migration ****** of a fluid to move a particle by preparing an ultrasonic vibrator 
and vibrating this, there was a trouble that large size of the space in which particle actuation is possible 
could not be taken. This means that application will be restricted with a vacuum evaporation system. 
[0005] Furthermore, in order to keep as ** the whole region near the substrate which is going to 
perform deposition with laser sheet light in the conventional example using one laser sheet light again, 
there was a problem of also affecting the behavior of a particle by which deposition should be carried 
out to an impurity and coincidence. 

[0006] Therefore, it is in the purpose of this invention canceling the above-mentioned conventional 
trouble, and the 1st purpose is in realizing the particle flow control technique applicable also underwater 
or in a vacuum among mind. Moreover, the 2nd purpose is to realize the technique of performing flow 
control of a particle over large space. It is in enabling it to change suitably the range which performs 
flow control to coincidence. Moreover, the 3rd purpose is to realize in deposition the impurity exclusion 
technique in which effect is small. 
[0007] 

[Means for Solving the Problem] While the purpose of above-mentioned this invention transmits the 
laser beam which has optical predetermined intensity distribution in the location which carries out space 
processing of the light from a laser light source, and performs flow control of an object particle and 
constitutes middle optical system An object particle is made to exist in this optical system. The 
configuration of these optical intensity distribution, The adjustment device of middle optical system in 
which at least 1 person of the travelling direction of light and a convergence condition is changed 
according to the target position of an object particle is constituted, and it is attained by the flow control 
approach of the suspended particle which changes as performs flow control of an object particle. 
[0008] And preferably, it is the thing for which the intensity-distribution configuration in a cross section 
of a laser beam is suitably changed according to the optical property of an object particle and which 
constitute middle optical system, and a transparence particle can be made the thing which adjoins the 
maximum field and it in the intensity-distribution configuration in a cross section of a laser beam, and 
has the minimum field, then the maximum field, the trap of the reflexibility particle can be made to the 
minimum field, and flow control of the particle can be carried out like. Moreover, it is desirable to control 
so that the expansion flux of light connects a focus in the actuation target position of an object particle. 
[0009] Although the term of an example describes a concrete application to a detail, an approximate 
account is carried out to below about the three typical examples here. The 1st example is faced 
performing predetermined membrane formation on a substrate by the membrane formation approach by 
sputtering or CVD. If the example which performs spatter membrane formation which is realizing the 
suitable membrane formation approach for prevention of the membrane formation to the circumference 
of a membrane formation part which is not desirable, for example, used the plasma for the magnetic-disk 
substrate is explained The space field of the plasma and disk substrate which were generated on the 
target material used as a membrane formation ingredient carries out incidence of the laser beam 
through the mirror like a conical mirror. A laser beam is transmitted [ of a substrate ] to this space field 
from both ends in the shape of a radiation ball center. That travelling direction can be corrected in a 
substrate side, and can be made to contribute effective in membrane formation by this optical means 
about the component emitted outside the substrate circumference in the target particle by which the 
spatter was carried out. Moreover, the adhesion-proof board needed conventionally is made 
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unnecessary. 

[0010] The 2nd example is the approach of removing optically the residual foreign matter on a semi- 
conductor wafer, alignment of the focus is carried out to said foreign matter, and it irradiates 
convergence laser sheet light, holding minute spacing for said wafer front-face top, accelerates said 
foreign matter to the travelling direction of a laser beam, and removes it from a wafer. 
[001 1] The 3rd example to the defective part of the circuit pattern of the wafer in which the 
semiconductor integrated circuit was formed It is the approach of supplying metal impalpable powder, 
and carrying out heating fusion and making pattern correction by the laser beam, a conductor — the 
laser beam which has doughnut-like cross-section light intensity distribution in said defective part — 
irradiating — the inside of the optical path — a conductor — carry out flow supply, metal powder is 
made to accumulate on a defective part intensively, and it becomes correctable [ a circuit pattern ] 
effectively by carrying out alignment of the core of a laser beam focusing on a defective part. 
[0012] Moreover, the middle optical system for transmitting the laser beam which has optical 
predetermined intensity distribution in the location which the purpose of this invention carries out space 
processing of the light from a laser light source and this light source, and performs flow control of an 
object particle, It has a middle optical-system adjustment means to change at least 1 person of the 
configuration of these optical intensity distribution, the travelling direction of light, and a convergence 
condition according to the target position of an object particle. It is attained by the flow control unit of 
the suspended particle which operates middle optical system and a middle optical-system adjustment 
means, makes and changes so that the configuration of these optical intensity distribution may be held 
along the direction where an object particle should be eliminated and this laser beam may be irradiated 
by the average speed and the reverse sense of a particle. 

[001 3] And the example of representation of this equipment is set to the membrane formation 
equipment on which come flying on a predetermined substrate and a membrane formation particle is 
made to deposit from the source of a particle predetermined within a vacuum chamber. Parts other than 
the range which should be formed in said chamber according to the laser beam expansion flux of light 
irradiated by the coming-flying direction and reverse sense of the component particle formed ****, It is 
membrane formation equipment which possesses the vacuum evaporationo prevention device which 
consists of a means to control the effectiveness of a component particle over parts other than the 
range which should impress the light pressure force and should form membranes to said component 
particle, and changes. As for a laser light source, it is desirable to have two or more according to the 
number of parts other than the range which should form membranes. 

[0014] Moreover, it constitutes from spatter membrane formation equipment which has the plasma 
which generated the above-mentioned membrane formation equipment on the substrate countered and 
arranged in the target material and target material which serve as a plasma generating means and the 
above-mentioned source of a particle at least, and said target. The means to which the space field of 
said substrate and plasma carries out incidence of the laser beam through a conical mirror, and the 
means to which the shape of a radiation ball center is made to carry out incidence of the cross-section 
intensity distribution of said laser beam from the both ends of a substrate can be had and constituted. 
[0015] 

[Function] A laser beam can be dealt with as a set of a photon with the momentum according to the 
wave number vector as an electromagnetic wave. When this laser beam refracts and reflects on the 
boundary of two matter, what deducted the wave number vector of the incident ray of a basis from the 
wave number vector of this refracted rays and a reflected ray is momentum change which the photon in 
a laser beam received according to this boundary. Since the law of conservation of momentum in the 
whole system is realized at this time, the medium in which a laser beam carries out incidence will 
receive the reaction of momentum change which the photon in a laser beam received on this boundary. 
It is done to the medium by which what was converted into the momentum change per unit time amount 
carries out [ above-mentioned ] incidence of this reaction as radiation pressure force. 
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[0016] If a transparent particle is now placed into a laser beam, incident light is refracted in bilateral 
symmetry with the spherical-surface configuration, and the sense of the radiation pressure force by it is 
facing the right in the right half of a transparence particle, and is the Hidari sense in the left half If a 
laser beam has intensity distribution in a cross section, the force which a particle receives will become 
unsymmetrical and will push aside a particle in the direction where optical reinforcement is large. 
Therefore, toward the core of a laser beam, a particle becomes stability and a trap is carried out there. 
Moreover, since optical reinforcement becomes stability similarly about a beam travelling direction in the 
location used as max, if a laser beam is converged, a particle can be positioned in the focus. 
[0017] The thing illustrating these is drawing 1 . Namely, drawing 1 is what showed the principle Fig. 
where the trap of the particle is carried out to the focal location when a convergence laser beam is 
irradiated at a transparence particle. In 1, a transparence particle and 2 a laser beam, 2a, and 2b The 
typical beam of light of a laser beam 2, The radiation pressure component which produces 3a and 3b by 
refraction of these typical beams-oiHight 2a and 2b, the total radiation pressure to which 3c added this 
radiation pressure component over the laser beam 2 whole, and 4 show a condenser lens, and 5 shows 
the focus of a laser beam. 

[0018] This drawing (a), (b), and (c) show a stability generating principle when the core of the 
transparence particle 1 shifts a lower part, the upper part, and rightward to the focus 5 of a laser beam 
2, respectively. Thus, in order that the stability always proportional to a position error may work to the 
transparence particle 1, the transparence particle 1 is moved toward a focus 5. And in the focal location 

5, a trap is carried out stably. In addition, since aberration exists in middle optical system actually, many 
particle groups by which many optical on-the-strength maximum points may be made near the focus, 
and the trap was stably carried out to that each in this case are generated. 

[0019] If the focal location 5 of a laser beam 2 is changed in this condition, the transparence particle 1 
by which the trap was carried out will also be followed, and will be moved. Thus, according to the focal 
position control of the laser beam according to the target migration direction of a particle 1, and beam 
direction control, flow control of the target transparence particle 1 can be attained. 
[0020] Next, drawing 2 explains the case where the object particle has reflexibility. The beam of light 
with which, as for 6, the typical beams of light 2a-2e were reflected by the reflexibility particle, and 
typical beam-olHight [ of a laser beam 2 ], 2a' - 2e** was reflected for 2a-2e on the front face of the 
reflexibility particle 6 here, the radiation pressure component which produces 3a-3e by reflection of 
these typical beams of light 2a-2e, and 3f of total radiation pressure which added this radiation pressure 
component over the laser beam 2 whole are shown. In addition, unlike drawing 1 f here explains the case 
where convergence of a laser beam is not performed. 

[0021] Since each typical beam of light is reflected equally [ right and left ] when the laser beam is 
equally irradiated by the reflexibility particle 6 as shown in this drawing (a), it generates in bilateral 
symmetry and the radiation pressure components 3a~3e of 3f of the synthetic force produced by 
reflection also correspond with the travelling direction of a laser beam 2. On the other hand, as shown in 
this drawing (b), when the laser beam 2 is irradiated by only the left half plane of the reflexibility particle 

6, 3f of synthetic force also comes to have the sense with the weak reinforcement of a laser beam, and 
a rightward component in this case. 

[0022] The technique of performing flow control of a particle based on the principle expressed above is 
shown in drawing 3 . Here, as for the transparence particle of the above-mentioned [ 1 ], and 6, a 
reflexibility particle and 2 are laser beams. The laser beam 2 is irradiated towards the right with the 
optical intensity distribution of the shape of a doughnut as shown in the left-hand side in drawing. A, B, 
and C show a location in a beam cross section where optical reinforcement takes the maximal value, the 
minimal value, and the maximal value on the shaft, respectively. According to the above-mentioned 
principle, the trap of the transparence particle 1 is carried out to the on-the-strength maximum 
locations A and C, the trap of the reflexibility particle 6 is carried out to the on-the-strength minimum 
location B, and it is accelerated in a beam travelling direction, respectively. In this way, flow control of 
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these two sorts of particles is carried out at the shaft orientations which met the reinforcement of a 
laser beam, respectively. 

[0023] Since it generates according to the propagation change of state (are they transparency or 
reflection?) of the light on the front face of a particle, of course, the particle actuation by the same 
configuration is fundamentally possible for laser radiation pressure also underwater and in a vacuum the 
inside of mind. Moreover, since what is necessary is just to transmit a laser beam, the comparatively 
large size of the space which operates it can also be taken. 
[0024] 

[Example] Hereafter, one example of this invention is explained using a drawing. 

<Example 1> Drawing 4 is what applied the flow control approach and equipment of a suspended particle 
by this invention to magnetic-disk spatter membrane formation equipment, and shows the important 
section sectional view of equipment equipped with the device in which control the flow direction of 
sputtered particles to a disk substrate side, and the vacuum evaporationo to the unnecessary part in 
equipment is prevented. Drawing 5 is important section cross-section structural drawing of the 
conventional spatter membrane formation equipment shown for the comparison, the spatter target with 
which 7 was built by the disk substrate and 8 was built with the membrane formation ingredient in these 
drawings, the plasma which showed 9 with radii, and 10 — an adhesion-proof board (the conventional 
equipment of drawing 5 is equipped), and 11 — a holder and 12 — the vacuum evaporationo film and 13 
— a conical mirror and 14 — circumference adhesion-proof — business — a laser beam and 15 — 
holder adhesion-proof — business — it is a laser beam. That is, each of 13, 14, and 15 is the 
description parts of this example shown in drawing 4 . 

[0025] It is common to perform spatter membrane formation to coincidence from both sides to the disk 
7 held with magnetic-disk spatter membrane formation equipment at the holder 1 1 so that it might 
illustrate. Generate the plasma by low voltage corona discharge near the front face of the target 8 made 
with the membrane formation ingredient, target material is made to jump out by the collision to the 
target of the charged particle in this plasma, and membranes are formed by making it deposit on a 
substrate 7. The scattering direction of the target material 8 has distribution like the arrow head in 
drawing, chooses a plasma generating location suitably, and makes as desired the amount of membrane 
formation on a disk. In addition, a plasma generating location changes the field by the electromagnet 
which is not illustrated, and is controlled. 

[0026] Now, in such spatter membrane formation, since it disperses in the shape of a semi-sphere, the 
particle of target material moves also to parts other than disk 7, the target material 8 adheres to a 
surrounding structure front face, is missing and falls, it becomes a pollution source, or changes the 
property of the structure and has a bad influence on the equipment engine performance. For this reason, 
although the movement magnitude of the particle to parts other than a disk is designed so that it may 
decrease as much as possible, periodical exchange is still needed, when an adhesion-proof board 10 is 
needed, as conventionally shown in drawing 5 also for that adhesion-proof board 10 very thing. 
[0027] Drawing 4 is structural drawing of the equipment using the control approach of the suspended 
particle by this invention in order to decrease migration of the particle to parts other than such a disk. 
Here The laser beam 14 with the intensity distribution (optical intensity distribution of the shape of a 
doughnut which has the maximal value to the perimeter to which the core adjoined the minimal value 
and it) shown in drawing 3 is irradiated from right and left, this is reflected by the conical mirror 13, and 
it transmits to the space between a target 8 and the disk substrate 7 in the shape of radiation 
centripetalism. However, incidence is carried out as beam cross-section intensity distribution in which 
the location of A and B of drawing 3 carries out incidence to the conical mirror 13 exactly. Therefore, a 
radiation pressure force place where it is not based on a transparence particle and a reflexibility particle, 
but a particle is accelerated to a central twist is formed in the space between a target 8 and the disk 
substrate 7. By carrying out like this, the membrane formation component particle hammered out from 
the target 8 serves as scattering direction distribution like the arrow head which the original scattering 
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direction distribution is corrected and is shown all over drawing, and the particle weight which flows to 
range other than disk substrate 7 is decreased. For this reason, in this example, an adhesion-proof 
board 10 becomes unnecessary. 

[0028] furthermore — this example — holder adhesion-proof — business — adhesion of the particle to 
a holder part can also be suppressed by accelerating the sputtered particles which go to a holder 1 1 by 
the laser beam 15 to the reverse sense. Since according to this example an adhesion-proof board 10 
turns unnecessary up and the exchange frequency of a holder part also falls as stated above, it is 
maintenance free and there is effectiveness which can perform operation of long duration. 
[0029] In addition, although not stated in explanation of this example, if it constitutes so that the cross- 
section intensity distribution of the laser beam on the front face of a substrate may be turned to a 
substrate 7 and it may decrease, the acceleration to the substrate of a reflexible membrane formation 
component particle can be performed. When a membrane formation component particle is permeability, if 
it constitutes so that the cross-section intensity distribution of the laser beam on the front face of a 
substrate may be turned to a substrate and it may increase, the acceleration to the substrate of a 
membrane formation component particle can be performed. Thus, according to this example, there is 
effectiveness which can perform membrane formation and dust exclusion alternatively. 
[0030] <Example 2> Drawing 6 is the approximate account Fig. of the equipment in which other examples 
which applied this invention to residual tailing on a wafer were shown, and, as for a perspective view and 
this drawing (b), this drawing (a) shows the A-A'sectional view. For an expansion laser beam, and 17, 18 
and 19, as for convergence laser sheet light and 21, the cylindrical lens for light absorption and 20 are 
[ 1 6 / a wafer and 22 ] residual foreign matters here, respectively. The focal location 20a is changed 
into it on a wafer 21, the convergence laser sheet light 20 maintaining a very minute gap for a wafer 
front-face top. This is possible by change of focal location 20a by the migration device (not shown) in 
which a mutual distance of the cylindrical lenses 17, 18, and 19 for light absorption is changed, and scan 
actuation of X by the migration stage (not shown), in which the wafer 21 is carried, and the direction of 
Y. 

[0031] If a foreign matter is discovered by the wafer surface-analysis equipment by the well-known 
approach, a foreign matter location and magnitude will be outputted in the form of XY coordinate from 
the above-mentioned test equipment. The convergence laser sheet light 20 is adjusted so that focal 20a 
may be doubled with a foreign matter 22 by the above-mentioned focal position control method 
according to this, as shown in this drawing (b). As mentioned above, a laser beam 20 accelerates in a 
beam travelling direction, and the foreign matter 22 which adhered on the wafer 21 is stripped off from 
the front face of a wafer 21. It is effective in the ability to perform removal of the residual foreign 
matter 22, suppressing damage on a wafer, in order that the power of a laser beam 20 may hardly reach 
at a wafer 21 at this time. That is, since a wafer front-face top is scanned the convergence laser sheet 
light 20 maintaining a very minute gap as mentioned above, in a wafer 21, power hardly reaches. 
[0032] Moreover, after making focal 20a in agreement with a foreign matter location, a wafer front face 
can also be made to generate vibration by the well-known approach, for example, ultrasonic excitation 
etc., as a modification of this example. By carrying out like this, desorption of the foreign matter 22 from 
a wafer 21 is made easy, and the effectiveness that tailing capacity increases occurs. In addition, when 
the presentation of a foreign matter is known, it is also possible to choose appropriately the cross- 
section intensity distribution of the laser beam on the front face of a wafer according to the 
transparency and reflexibility, and to heighten tailing capacity further. Namely, what is necessary is to 
choose the maximal value in the case of a transparency foreign matter, and just to choose the minimal 
value as cross-section intensity distribution of a laser beam in the case of a reflexibility foreign matter. 
[0033] < — example 3> (1) — the 1 drawing 7 is the explanatory view of a further different example 
which applied flow control of the particle by this invention to the circuit correction at the time of 
semiconductor circuit manufacture, and shows the important section sectional view. 23 of this drawing 
shows the cross section of the wafer with which the integrated circuit was incorporated, and 24 shows a 
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very common circuit pattern typically here. 25 is a circuit pattern and 26 is the lack section, while 
irradiating the laser 2 with optical doughnut-like intensity distribution so that it may illustrate from the 
upper part — tubing 27 — letting it pass — conductors, such as chromium and aluminum, — if the 
metal impalpable powder 28 is supplied, since these particles have reflexibility, they will be in the 
condition that the trap was carried out to the minimum section of optical reinforcement, and will fall. 
That is, the optical reinforcement of the core of a laser beam 2 is the minimum, and since this is 
positioned by the lack section 26, impalpable powder is intensively supplied to this defective part. The 
impalpable powder 28 and the existing circuit pattern 25 which will have gathered if the reinforcement of 
laser is reinforced here to extent which the front face of the existing circuit pattern section 25 fuses 
are joined, and correction of the circuit pattern lack section 26 is made. 

[0034] (2) Even when the defect 26 of a circuit pattern 25 is discovered where the front face of drawing 
7 is already covered with a protective coat 29 as shown in the 2 drawing 8 , after narrowing down laser 
2 with a lens 30 as shown in this drawing (a) and carrying out the thermal runaway of the protective 
coat 29, it is also possible to process by the same approach as drawing 7 . 

[0035] Although the correction technique of an above-mentioned pattern defect explained the example 
of the circuit pattern correction on a semi-conductor wafer, this invention is not restricted to these and 
it is not necessary to say that it can otherwise apply to pad correction of the pinhole defect of a photo 
mask etc. According to this example, by control of the direction of a laser beam, and the intensity 
distribution in a cross section, migration to the target position of a particle and flow control are possible, 
and local membrane formation processing can be realized. 
[0036] 

[Effect of the Invention] According to this invention, the desired end was able to be attained as 
explained in full detail above. Namely, it is effective in flow control of the floating fine particle in 
underwater and the inside of a vacuum being realizable among mind with control of the direction of a 
laser beam, the intensity distribution in a cross section, a focal location, etc. Moreover, since a 
controllability is spatially acquired in the big range, it is effective in the scattering directional control of 
membrane formation particles, such as a vacuum evaporation system, being realizable. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view of radical Motohara ** of the flow control system of the 
transparence particle by this invention. 

[Drawing 2] Similarly it is the explanatory view of radical Motohara ** of the flow control system of a 
reflexibility particle. 

[Drawing 3] It is the principle explanatory view which similarly carries out splitting of two sorts of 
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particle styles based on radical Motohara ** of the flow control system of a floating fine particle. 
[Drawing 4] It is the important section sectional view which applied the flow control system of a floating 
fine particle which similarly becomes one example of this invention to the vacuum evaporation system. 
[Drawing 5] It is the important section sectional view of the conventional vacuum evaporation system. 
[Drawing 6] It is the important section outline perspective view of an example which applied the flow 
control system of a floating fine particle used as other same examples of this invention to residual 
tailing on a wafer. 

[Drawing 7] It is the important section sectional view which similarly serves as a further different 
example which applied flow control of a floating fine particle to circuit pattern lack correction. 
[Drawing 8] It is the important section sectional view which similarly serves as a further different 
example which applied flow control of a floating fine particle to circuit pattern lack correction. 
[Description of Notations] 

1 — Transparence particle, 2 — A laser beam, 3 — Radiation pressure force component, 4 — A 
condenser lens, 5 — Focus, 6 — A reflexibility particle, 7 — Disk substrate, 8 — A target, 9 — Plasma, 
10 — An adhesion-proof board, 1 1 — Holder, 12 — An adhesion particle, 13 — Conical mirror, 14 — 
periphery adhesion-proof — business — a laser beam and 15 — holder adhesion-proof — business — 
a laser beam, 17 and 18, a 19 — cylindrical mirror, and 20 — convergence laser sheet light the focus of 
20a — convergence laser sheet light, 21, and 23 — wafer — 22 [ — Defective part / 27 / — A 
protective coat, 30 / — Lens. / — Tubing, 28 — Metal impalpable powder and 29 ] — A foreign matter 
particle, 24 — A circuit pattern, 25 — An existing circuit pattern, 26 



[Translation done.] 
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v— <f t* - a z&m lt* mx^* zffiis,? % t mz, 
«fc o \z isxfcttmsfrto&witim-jsm. 

H*#*3] U-1fK-A©»rlBrtaME»*»«*, fi 
#31 2 fB«©r¥$j&^ ©^fbfMffl#i£. 

[ffl#«5] ¥*fr^x/N±03SSa«n6Jt*«K:»* 

filiate* LTJHitU (WBEJWbSU— tftf-AOJiff 

##*xa±©»BJMM&S:£8!. 

;5>->©*R&gBtC, LT l^—!f If 

©^fc< £t>-#fc£#**fi^©B«ti«K:tf;i;T* 

®sns^:£fafc:faoT £©#&&#*©»##«& 

B. 

t. we?* >A-ft©j$irr^*®H«tt©SBa-£, ^ 



(2) 

2 

be*€ who bTrtn-r^siBBa^ow^icwr 

9 ] i/— a* itsEttriEgt-r^iWBanoaw© 

0] ±EftK£B&. 'J>tt<tbZfyX^% 
ITU- tf\i-A$:Att J &LtbZ>^®.£. rnimu— tft* 

use. 

[»9i©#»lfcaMi] 
CO 0 0 1 ] 

J*2*fcfc»t*#B«tt^©»»«»:#&;fttf-*©SB 
\Z% V , WKBStf-K U— if t'-A £BttTS £ £ tc=k 

•5*i6]ic-fe©^i^tt^ t>/t-e-5 c i©-e*s#at«*fc 
^©sgft®j»*fes.ot^©g«fcwr-5. 

[0 0 0 2] 

[«£*©£«] ft*, SK^f ©«^©^»«Jffltc^^ 
Tte, 0M.WftBRBB6 3-2 1 4 3 4 8^4i*K*S 

ttBifeftSfrfcoTufc. £fc> J*£*T©««fr«1ft 

^©^tbfMPtLTtt. 0iJX.«i(fg|BSS6 0-2 5 1 8 
so 7 4*4i«fc*3nT^*«k3fc, ««3*£*&UT« 
Jf^EKJ:DfT&3^#»&nTlr>*. 

[0003] mmk^m<D^wh®<D } m3kiz'm 

Ltd BAtfttBBBB 64-34439 

m.tZ>Z\£\Z£-?T. #3»«ts«^t*^©^e^©# 

[0 0 0 4] 

£t£ttTcn£lg»j;*-&£ Jitter 9, fig^©^Wjt>^ 

[0 0 0 5] HICifc, -*©U-!fi'-h)tSfflH5 
ifi^^^U—ifv—hTtTSt-pTL^^fc©. ^FM©1 

<h isib# \z v -> a > $ n& ^ <Dmm \z t>*§ * 

so 4ATLi5tt'^Ki^ofc. 



ft ^¥6-711 64 



3 

[0 0 0 6] L£#oT, *58M©BWtt±Ct86*©ra 
BjiSSMSiB-rs^tJcftt). ^©mi©BWte, ««t>. 

±■3 KIT*;: tic**. *fc, x#3?-> 
a >H*»*t/h$ i^ttttSifffi^IItl. n t tc& 

[0 0 0 7] 

[»H**Hfe-r*fc«>©#a] ±iE*fBW©B«Jtt. V 

: P©@«ifl:jHcj«:i;T*ft:a-&*^n3tt*3R©HSEflW(l 
£t&j£UT, »*««t^©»»«»*ff*5«fc5CbT 
jS*#»8^©MlblHW#ffiKJ:D. itfiESns. 
[0 0 0 8] -tbt, fi t *U<ttU— !fbf— A©W®F«i 

— tft-A©»fffirtai«»*«Jtt*. a^flHJdt-tnk: 

[0 0 0 9] MtnftftfflfflcoiriTttHttMaOTff 
^ici^-sri*. £ c:Tte^©tt«e?tf£HC3©Wco^T 

^cvD»cj:*fifeg|*ttk:«toa«±k:BfS©*RSff 

©iis±fc»aft:j«itfrtt*se«-r«rt"r*D.. wake 

S A IC L TfiEM tC W8> IC WiS- £ i* -5 £ t #T # £ „ 

[0 0 10] ^©^2©0!l« > ¥S^^xA±©JS@S 
^£ft^WlcR£*t-£#£T£>oT. iR^U — tfv-h- 
ft£MfE£xASffi±£$t/jN&rai^£«8Uoo. -e© 

— tf tf- A©iiff xv\a^i$£-f a t) 

©T$>5. 



(3) 

4 

[0 0 11] *©JIS3©0ytt. ¥i»#m«|5|g&£^j£L 
fc'?xA©IB*^3'->©^l«ac. 

U- T U— tf t'- A TflOSS&jgBfc L X t\ 9 - >^IET £ 

**wr«u— !ftf-ix'*!!ai*u, ^©fts&rticajj&& 

*»5fc£*Ift§W6U *HI*K:**«KSl8iait-5'b© 
W-lflf-A©+4>*^ISlS»4'H>Kfl:«dfc1i: 
t Z> Z. t IC «fc 9 & & W ^ - > ©fKE*«Pj« t £ 
-5. 

io [0 0 12] *^sj©BW«. k— »fft«t, ZL 

fTft5ffi«tc3r«©3t»«»**J*^>U^-!ft-A*e 

arrsfc*©* ^©3t!s«»*©»ttt3t 
©j6ff^i*i&tfiR5ic«*©^< t*>-*t*»*«e 

*f*?Sfe^s^sn*^€r*(p]ic»oTc:© 

3t3SflE»*©»tt3ft««**Sn. fro, flMa^© 3 ?^* 
t ifiifii* ic n © U— tf f- AifimtoZ n& J: 5 tc 4> IW3fc 
tf* M3t**WSE#a ZWlftZ -fr* «t -5 IC b TfiK 
20 *#*&^©»»IH»»Ifc:J:oTt>. >§f££n-5. 
[0 0 13] fbT- COgf»ft«MB, 

Bt-r^^ttffl^©^*. ^iK^n^fiS;^^©^* 
ximt&mzizmttznz v— tf k'-AS£^^mc«t d 

u-vftMtei&m-r^gt&m&n-nmwivmzr&K 

30 T»«^5u,!:^liLK 

[0 0 14] Sfc. ±$ZrfLWk&m*. '>Zs.<£h77X 

Sr^-LTU— tff-A^AWlibfe^^a<h. 1WBU— 
-!ftf-A©»riB!fi*»***«»^*K*«©pio«i*»6 
A« 3 ■& -5 ^ft t * =fr b T*J«-r -5 H t *«T # ^> . 
[0 0 15] 

io [f^ffl] l/-ifb*-A«, MMtiLtLTntiLfk^? h-;U 

cit;i;ti»i*»^f o*ft t i/TMAs. -© 

U— tf lf-A** 2 t5©«R©**C*lr»TJBl»rRtf R» 
T^i:^. Z.<Dm9Tft.&RZffcmftm<Dtilfr'<?7 hllfr 

w©*»ic«to u— tfbr-A+w^^sttfciift** 
{btrfe-i). d©B#l^±ft:ir©atb*«lfI'J^fiE03io© 
u— tfk'-A^AWbxi$<j«K«c:©^#{c*jt» 

^glt^^tlC^t-So ^©SfPffi<£#&^^0©iI»J 
so »^b(C^L^: ; b©*^f*EE*i:bT±feA«UTi0 
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<m%\z%.\zi*nz>. 

[0016] u— y-'t'-Af ^mmts-WA^m. 

ttoTWiftti/- tftf-A©*-^!*]*^. ^ 
T$tl:;ioTh777 , sn^ tf-Aitfr^ifi) 
lCt)«riT"b|B|«t:3t5lfl[A***:tft*ffillTft)efca:2» 
©X*. U— tfh*-A£3Ufc;*-tiTi5tttt\ -?-©«Sj£K:i3 

[0 0 17] unf>SiSLfciW^llT*jbS. tS; 
fr-fe > m 1 US TOS^ IdKJfc V -It' £ - A £ HB ft* b 
»^<c^t^A^(D« Mil: h77 X$n£J§UIII£ 

*bfct>©T\ ittaw««t^. 2«u— tft'-A< 2 

a, 2 bttl/-+Fb:'-A 2©ttStfl:7tiS§L 3 a. 3b(i 
cn6«*WJt*2a. 2b©JS*rK«fc?)£'r4iMtffi 
fifc#. 3 c«d©4fefttl£^4U— tf fc*-A 2 £4$K:« 
oTJDDA^t)-tifc^ft*ffi, 4ttjfi3fcU>X. 5ttl/- 
+f t' - A (D 11 £ £ ^ b T 1^ S . 

[0 0 18] HH (a), (b) . (c) tt. SNfttSt 
=f- 1 !f tf-A 2 ©i?,6 5 left bT> -?-ft^ 

^bfcfccoT*?). £©±5fc#K:{fc««3SK:Jt0!lb;fc 
ttTC^^jStHftlt^ 1 £tt«K fc©. aEtMSH 5, l tttt 

*&£ifi»fc«*R©ttag** 

c©«£, ^o^n^ntss 

[0 0 19] COttfTU- »ft?-A2©i»j£ffi«5£ 

&»rf5. ^©j; ^ ic bx^ i ©@g^»)*[S]tc^b 
it w — y f - a cd « ah m m m . t* - a * ft ©j «i k «fc n 

tt\ #*£-r*»i|iJ*tt?- i ©ffilMM«|ftqgj£T*«. 

[0020] ^ftae^sitttswbTti** 

0 2lC«tOISiWr-5. ^TOttKft^S&fcH 1 . 
2 a~2 ettU — !f t-A 2 Oft«W3t». 2 a '~2 
e » tttt^WT 1 ^ 2 a ~ 2 e ji«Si*tt*e^- 6 ©«ffiT- 
R»Snfc3t». 3 a~3 ettCLn^ttSttfti^ a~ 
2 e©£ftt»C«k9£-f5£Si8tEEfi£#, 3 f tt£©;Sftfcr)I 
f£#£ U— 9 s t'-A 2 £#fC&oTjto*£bit££i6:ft* 

E^b-ri^*. z. ^T\tm i utmuo . U— 

[0 0 2 1 ] mm (a) {ZTfit&olZ. V— iff-AA* 
SS*{45afe^6tC^ICB3ft*$nT^-5«^. &*©ft 

awft&ttfe&i^icsft^nsyt©. sft*K«fco£-r 

£&itJEfi£#3 a~3 e fcfe6*f»lc5fi£U -e©£j« 
#3 f \tU— y-'f-A2<Dii^*(6)^-gi-r^. 



(4) 

mm (b) cst±5i:i/- «ft;-A2*tR*tft««[^ 

6©£¥ffiK©#J!8ftt$nT^-5P#tt> £$£3 f ttU 

— !fe-Ao»«*«ai»iai*. i©»^tt*^i*©i«» 

[0 0 2 2] K±5zE'<fc*aiC» HTWtt^ ©»»« 
flP£fT&3^tefcia3K:iST. d^T. 1 ttlWJ!!©jgaJl 
afcft^, 6 ttSft^ffiS&fti^ 2ttl^— !f£-A-C<&5. 

^S^S:^foT**l6]tc:|pI^T^ftt$nTI/^. 

tttBt:h7 7^n. ^en-en tf-Aitfr^isncttiji 

-iftf-AoMfliKiitt^fcito&^inaiiiJWHsns. 
[0023] v— tfK*tffi«. t&&^«ffiT©^©fi*K 

ttfe-fe^A/**, *^4>Tt)S*WIC|El«©«^lC«t^ 

20 aafcfltflsj&fiiiiBT**. ^fc, w— ye-Asesir 

[0 0 2 4] 

(USS^Jl) 14«, *^B^{cj;^??jSi|4^©gft»i$iJ1« 
fc*>©T, 7.A-y^fe^©Sit*l*(6]<£rx^7,^S«ffllc: 

Mill bT36«rt©^»<tffl»f^«)jii**ift±-r **« 

30 $r«Afcga©SBB»rffiE^^bfc : b©T$.^<, 0 5 
tt, tt^©fc*IC^bt^*©7./Vy^^^B©SgB 

SS. 8ttfi£^«i|eflC=kf9 0< 

^*SBtcgii) . i i tt^;u^. i 2 tt^^^. i 3 
tt3-*;u5^-, i M-immhmmv— y-*f-A, 1 
5tt*;u^Bi5»fflu— ye-AT»«. -r^tt)^. 1 

3. 14, 1 5tt[smfeS4»C^b^*H^C»J©^®[SI5 

40 [0 0 2 5] aiT^i'Xn-^ilglT'H 0* 
tZ>£o\Z-fo)V¥l l\Z%m^i\tz ; f^7,^7\zn^X 
ffiMfr$m&\Z7.rty?f&mZfitlO<Dtf-~&&)T'<h 
i«K»»t«tD^6nfc^-y!y h8©3tffljfi&£ 

^. 9—fv h»8©«»*|filttHf ©*EP©J:5«:» 
X7X-7^4{4«^SSlCilJ?bT^^Xi7 
±©fiKP*^^Mii0©fc©tf-5. y^X^SB 
so ^&Btt0^ bftu»««Eir «fc *K#*^b$ 1*T«!Hi 
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[0 0 2 6] ST. Z<D£?t3.7srty9l&mT*\t* 9 — 

ffiic#»u. xim^x^mmtu-otzo . &&&&& 
©jt*. 5^x^«ft©^#^©&^©&»j»teaj*5 

[0 0 2 7] 04te;i© < £?&5^ X^tUI-©^^© 

iff— ai 4£fc&a>e>$?t*u :n&a-*ji/s 5- 

1 3fgMLT, h 8 4:5*4 A 7 4©^ 

©£ra(C*tN&Mfc»ce*T*. fit, 0 3©A&tfB 
Cttt*»TS3-*^5 7-l 3lCAWT5<fc-5&b:- 
A»rB53Sft»*tLTAi*a-e-*. Sot, 9—fvV 

Wttfttt^ C J: 6 "TWIft^^ f ifc J: 9 4 Jn» £ tx S J; 
■5*tt»BE****»J«*n*. Z.o-?Z>z\t\z&r>t>- 
fv h 8 ^6fT , 6ffiSn'fcJ«BlJ«»ia : f 

«jgE'>^-&e.n^. **««T«B&3»« 1 0 

[0 0 2 8] IK. *;P^B6«fflU— If 

GifricftBrr ^^^©^©tt* 

[0 0 2 9] fciS, **ttWO»Wf Tttje^^J&^fc 

itTiiiirr * «fc o ^mtfL-rtumfetfLtttt.? ©a 

[0 0 3 0] <£1E0!I2> 0 6(1 *^aj$:CxA±© 
»SS«»*»c«:ffl Ufcffi©£i6WS*Lfci6B©«i& 
liiT. mm (a) tt&«0, 1^0 (b) ttx-©A- 
A'KIH**l/TH*. CdTl 6ttftfcl/- !ftr— 
A. 17. 18. 19 te^-n-E-'niRftffl > U > K u * ;p 
U>X. 2 OfiiRmu— !f->-h3fc, 2 1te£xA. 2 
2Big»Tfe5. iR^U— tf->-h3t2 0 «. 



(5) 

<? 

A8ffi±£@^/h&r B lK££^^©il£{iB2 0 a 
JR3tffl->'J>K'J*JUU>Xl 7, 18. 19©ffiSM 

mmzgzz-z&mmm (0^irf) fc«fc5*i£&B2 o 

a©^b4. -}xA2 1 *«f«UTl»*SH(l^7— ^ 
(0*it-f) Jc«t?)XSUCY^[6]ro^at!)f^tlcJ;0oI 

[0 0 3 1 ] JBftlO*j£K:«t«'>xA*ffitt3lES«K«fc 

^iSB$Offli^^lc«t 0 RI0 (b) tc^-TJ; 5 CA« 2 2 k: 
ftj&2 0 a^^fc-^ScfcptiR^W— !f>'-h?t2 0 £ 
±JzELfcJ;'5lc. £xA2 1 ±Ktt*Lfc» 
#) 2 2 «. tf f— A 2 0 \Z <fc 0 f-Aitff^lfiUCjjP 

it^n, ^>xA2 i ©^s^^ii^^n?). 

■?xA2 1 ICteU— *ft*-A2 0©A7-«J&4*&«& 
7xA©«tfi£ffi);L:?t3. »Bftft2 2 0)|$£ 

hft2 Ott±3SLfcJ:3K>>xA«iB±&««/hfcWIS 
20 $S^9^S$n5fflt"?iA2 1 |*JtC«A7 — f45& 
4*&fc£fci^. 

[0 0 3 2] **««Oj!»«ttT. S4&I&B 

£*j&2 0 a£-gf£-&fc&> i!20©#&. CTAtfjg^ 
*DP**t*CJ:0 l i»xAaijBCSft*3e^S-&5Ctt) 

•^©jSWtt, E#ttefcl6i;T£i/N«HT©U-- tftf— 
A«o»riii3§i«»*sa«fcarX. KfcJM&B*!)!*** 

tt. U— tfk*-A©^®&g#ffi4LTffiAtt£. Sit 

[0 0 3 3] (SUffi^l 3 > 

(1) ^©1 

07 «, *^BJ^«t^^<Dat«i$iJPSr*^lEl8SS^ 
^©IslS&^IEKj&ffl bfcJEK»£*3l«W©Bl9iBT. 
j e-©ga5»f®0 : £^Lfc ; t)©T**^)„ CdT*l^0©2 3 
ti*«[5]S&^ffi^^nfc7xA<D^B£^L. 2 4IJ 
r<— ^<D[38S/'t^->€:^W(C*f . 2 5«BS*gA 

"T K-!*-!y«03l|e5l*»**t>"3fcU— !f 2* 
JH»b-3^. f2 7SILT^OA, T;l-5/«t<i:(D«ft 
2 8 £<h. utl^C^lilWttS: 

a rc*7t^s<D@/hgs^ t h ^ x^ ntzvim t tt 

ITI/- !f(D^g£gtE^A^->gB2 5(D«S^ii 
-r-&g&lCtf&LT^-5<hll£LT#;ti»$*2 8 tit 
so EIA5'->2 5 i*^Sn. e^A^->^jgg52 
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6 (D«IE^fT^t>n-5„ 
[0 0 3 4] (2) t(D2 

nfctt»TE»/t*->2 5©*HS2 6*«fSJISftfc* 
^Tfc, HE (a) O^I:l/>X3 OKTI/- tf2£iS& 

[0 0 3 5] ±B©^*->*«©BjE*«fttt. 

fc&BBBtfBBTes. 
[0 0 3 6] 

[»«©&*] ^sBwictntf. j^±p^bfc*'5tc:m 

*lTf?5M*t»5. £Nttlc**&:BBfc:B 

B#lftB«#B«T**B*J&«**. 
[0E©fB5¥fti»93] 

[mi] *&w\z&zmwmL¥<Dffi.mmwtt<Dm* 
[02] HU<gftMt«B^©«»BW2f5*©s*Bs 
[03] wi;<»5ft««i : ? i ©«»iw«^ic©**BSK: 
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[04] nC<*XB0-££fl&&«&gfttt?eK 

<&. 

[0 5] |£3|E«}Xffi3R*SB01lffiKiBBT»«. 

[0 6] Ri;<#J8WO||«D*»«ta5#»«fif<0 

[0 7] HC^aiBl&^roBBWB*, E»/^-> 
^««EiE KlSffl U fc M K a* * H««»J t <c S Sffl »rH B 

[0 8] rau^BBB^raauttwais. maw?-> 
[flF#©lft9J] 

l-auBfif. 2-u— iff 

-A. 3 -ttBffi^rit^, 4-* 
ftU->X, 5-BA. 6 
-EWttBtt*. 7-f^i?I«. 

1 0 ••■»»«. 1 1-*^, 
1 2-fttttf, 
1 tff-A, 1 5-*;u 

yvsmmu— ye— a, 17. is, i9-->u>ku 

2 0-B3KU— !f->— hft, 20 
a-iRSl/— !f->-h3£©Bj&, 2 1, 2 3 - ^xA, 

>, 2 2 
PfeSB. 2 7-B, 2 8-&BB 

»*, 2 9- -ABB. 3 0-P> 

X. 



[0 2] 



[0 3] 



[04] 



U0 




(b) z«; 



-2c 
-2c 




(2)4 




^18^6-71164 



(7) 

[01] [0 5] [0 6] 



01 05 06 




(72) *m ®'n 

#*;H»«»iUF«E*fflBr292#«!*SC 



(72)fgi«# Zgffl iEr§ 

W^;iim^mF^E$fflBT292SJft»iC 

(72) nmm m ms? 

#^ill!t^rfJF»E^fflBT292S«6»^ 
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(72) 389!* & fig* (72)fMU# ttK E8f 

(72)%bj^ gf# 

»*JIIJW*RltrFSMfflir292#tt*a 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□/FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□XINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHffilT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



